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Code Section # C403.10.3  

Brief Description:  

Clarify refrigerant piping minimum insulation requirements. 

Proposed code change text: (Copy the existing text from the Integrated Draft, linked above, and then use underline for 

new text and strikeout for text to be deleted.) 

 

C403.10.3 Piping insulation. All piping, other than field installed HVAC system refrigerant piping, 
serving as part of a heating or cooling system shall be thermally insulated in accordance with Table 
C403.10.3. 

Exceptions: 

1. Factory-installed piping within HVAC equipment tested and rated in accordance with a test procedure 

referenced by this code. 

2. Factory-installed piping within room fan-coils and unit ventilators tested and rated according to 
AHRI 440 (except that the sampling and variation provisions of Section 6.5 shall not apply) 
and 840, respectively. 

3. Piping that conveys fluids that have a design operating temperature range between 60°F 
(15°C) and 105°F (41°C). 

4. Piping that conveys fluids that have not been heated or cooled through the use of fossil 
fuels or electric power. 

5. Strainers, control valves, and balancing valves associated with piping 1 inch (25 mm) or 
less in diameter. 

6. Direct buried piping that conveys fluids at or below 60°F (15°C). 

6.7. In radiant heating systems, sections of piping intended by design to radiate heat. 
 
  

226  
TAG Revision 8/20/21 

https://fortress.wa.gov/ga/apps/SBCC/File.ashx?cid=4613
https://fortress.wa.gov/ga/apps/SBCC/File.ashx?cid=4614


 

TABLE C403.10.3 
MINIMUM PIPE INSULATION THICKNESS (thickness in inches)a 

FLUID 
OPERATING 
TEMPERAT
URE RANGE 
AND USAGE 

( F) 

INSULATION CONDUCTIVITY NOMINAL PIPE OR TUBE SIZE 
(inches) 

Conductivity 

Btu · in./(h · ft2 

· F)b 

Mean 
Rating 
Temperature
, F 

 
 

1 

 
1 to  

1- 
1/2 

 
1-1/2 

to 
 4 

 
4 to  

8 

 
≥ 8 

> 350 0.32 – 
0.34 

250 4.5 5.0 5.0 5.0 5.0 

251 – 
350 

0.29 – 
0.32 

200 3.0 4.0 4.5 4.5 4.5 

201 – 
250 

0.27 – 
0.30 

150 2.5 2.5 2.5 3.0 3.0 

141 – 
200 

0.25 – 
0.29 

125 1.5 1.5 2.0 2.0 2.0 

105 – 
140 

0.21 – 
0.28 

100 1.0 1.0 1.5 1.5 1.5 

40 – 60 0.21 – 
0.27 

75 0.5 0.5 1.0 1.0 1.0 

< 40 0.20 – 
0.26 

75 0.5 1.0 1.0 1.0 1.5 

a. For piping smaller than 1-1/2 inch (38 mm) and located in partitions within conditioned spaces, 

reduction of these thicknesses by 1 inch (25 mm) shall be permitted (before thickness adjustment 

required in footnote b) but not to a thickness less than 1 inch (25 mm). 

b. For insulation outside the stated conductivity range, the minimum thickness (T) shall be determined as follows: 

T = r{(1 + 

t/r)K/k – 1} 

where: 
T = minimum insulation thickness, 

r = actual outside radius of pipe, 

t = insulation thickness listed in the table for applicable fluid temperature and pipe size, 

K = conductivity of alternate material at mean rating temperature indicated for the applicable fluid 

temperature (Btu × in/h × ft2 × °F) and 
k = the upper value of the conductivity range listed in the table for the applicable fluid temperature. 

c. For direct-buried heating and hot water system piping, reduction of these thicknesses by 11/2 inches 

(38 mm) shall be permitted (before thickness adjustment required in footnote b but not to 

thicknesses less than 1 inch (25 mm). 

C403.10.3.1 Protection of piping insulation. Piping insulation exposed to weather shall be protected 

from damage, including that due to sunlight, moisture, equipment maintenance and wind, and shall 
provide shielding from solar radiation that can cause degradation of the material. Adhesives tape shall 
not be permitted. 

 

C403.10.4 Insulation of HVAC system refrigerant piping. Field installed HVAC refrigerant piping, other than 

piping factory installed in HVAC equipment, shall have minimum 1/2-inch insulation within conditioned spaces 

and 1-inch insulation outside of conditioned spaces, at a conductivity rating of 0.21 to 0.26 Btu x in/(h x ft2 x °F) 

with a mean temperature rating of 75°F. Piping insulation exposed to weather shall be protected from damage, 

including that due to sunlight, moisture, equipment maintenance and wind, and shall provide shielding from 

solar radiation that can cause degradation of the material. Adhesives tape shall not be permitted. 

  



C403.10.4 Insulation of HVAC system refrigerant piping. Field installed HVAC refrigerant piping, 

other than piping factory installed in HVAC equipment, shall have minimum 1/2-inch insulation as 

listed below within conditioned spaces and 1-inch insulation outside of conditioned spaces, at a 

conductivity rating of 0.21 to 0.26 Btu x in/(h x ft2 x °F) with a mean temperature rating of 75°F. Piping 

insulation exposed to weather shall be protected from damage, including that due to sunlight, moisture, 

equipment maintenance and wind, and shall provide shielding from solar radiation that can cause 

degradation of the material. Adhesive tape shall not be permitted. Manufacturer’s required minimum 

pipe insulation shall be maintained. 
1. For lines that convey hot gas for space heating: 

a. Minimum 1" insulation on the portions outside the building thermal envelope 
b. Minimum 1/2" insulation on the portions within the building thermal envelope  

2. Minimum 1/2" insulation on the liquid line for mini-split systems and other systems for which insulation is 
required by the manufacturer, or where the metering device is located in the outdoor unit. 

3. No insulation required on the liquid line for other heat pump types or for cooling-only units where 
insulation is not required by the manufacturer.  
 

Purpose of code change: 

Clarify intent of code to make code more enforceable.  Simplify that code and clarify the code requirements as the 

refrigerant temperatures vary by equipment manufacturer for VRF and other heat pump systems. 

 

Your name  Eric Vander Mey 

Your organization Rushing 

Other contact name  

Email address ericv@rushingco.com 

Phone number 206-285-7114 

 

 

Instructions:  For use with Coordination, Clarifications & Corrections ONLY.  Send this form as an email attachment, 

along with any other documentation available, to: sbcc@ga.wa.gov. For further information, call the State Building Code 

Council at 360-407-9277.  
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